Regulation of p53 and survivin by prodigiosin compound derived from Serratia marcescens contribute to caspase-3-dependent apoptosis in acute lymphoblastic leukemia cells.
Tumor suppressor p53 and proto-oncogene survivin are challenging targets for anticancer drugs in acute lymphoblastic leukemia (ALL) which are associated with chemoresistance. Yet, no p53 and survivin-modulating drug with low toxicity and high efficacy has been approved for clinical application in ALL. Consequently, the search for novel compounds which target p53 or survivin is needed to further advance ALL treatment. Prodigiosin, a secondary metabolite of Serratia marcescens induces apoptosis in cancer cells with no toxicity on normal cells. However, the possible potential of prodigiosin as p53- and survivin-modulating agent in ALL cells has not been investigated. Wt-p53 Molt-4 cells were treated with 100 to 600 nM prodigiosin, after which, viability, cell proliferation rates, survivin and p53 protein levels, caspase-3 activation, and apoptosis were evaluated. After 24-, 48-, and 72-h treatments with 100 to 600 nM prodigiosin, cell proliferation rates were measured to be 93.7-77.3%, 75.5-58.3%, and 55-23.3%, respectively. Treatment for 48 hours with 100 to 600 nM prodigiosin resulted in 41-19% decrease in survivin protein levels followed by 450-950% increases in caspase-3 activation levels. Prodigiosin induced remarkably p53 accumulation and increased p53/survivin and caspase-3/survivin ratios by 6.1 to 11.3 and 10.3 to 47.5-fold at 100 to 600 nM, respectively. Survivin protein levels were inversely proportional to p53 accumulation levels. Low survivin protein levels combined with high levels of p53 accumulation were correlated to higher apoptotic rates. P53 and survivin as molecular targets of prodigiosin contribute to caspase-3-dependent apoptosis in ALL cells and this compound represents an attractive p53- and survivin-modulating agent in ALL.